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Articulation disorders are rather common ainong children, but little is , 

known about ^e etiology o;f these probleins. The grcup of sTDeech-disordered 

> ^ ' • # ^ • 

children whose disorders are not associated with ^ny known organic ir^Jairm^t 

C3 is a copulation of interest to speech perception resea^hors. It has been 

suggested by several investigators, beginning with Travis and Rasmus in 1931, 
that these children niay misarticul^te because they cannot distihguish percep- 
tually among speech sounds. Until recently, studies examining the relationship 
between perceptual abilities and speech disorders have yielded JLnconsistent ^' ( 
results due to several factors .including: 1) use of general perceptiial testing 
rather than error^specific testing, and .2) ' variability in the means of presen- 
tation and type of testing materi^s/ The study to be reported h^re circuin- 
vented these dif f o^culties by 'eii^Jloying synthetic speech stimuli to test percep- 
tion of the approximants /w,r,l,y/ iri normally-speaking children and in children 
'who misarticulate the /r/ and/or /I/* sounds. Among tlie class 6f approximants , 
• A'/ and /y/ are acquired e'Sfly (typically by age 3); /r/ and /I/, however, are 
in general established later. The sounds >(w/ and /y/ are often substituted 
\for /r/ ^d /1/^by misartiCulating children. ^ • 

! . , " ^ : 

i^Paper presented at the meeting^of the Acoustical Society of America, State 
rr>-. College, Pennsi^lvania^ June, 1977. - ^ . ^ . . 

^- Research supported by NICTHD grant IID-00O98 and 'Aim grant MH-21153 to the 
Cente^ for Research in Hunan Learning, and by UICHD contract NOl-HD-1-2420 
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Normally-cirticulating and misarticulating childrW ranging In age from 5 
years 3 nonths to 8 years 4 rrpnths were tested on three synthetic series con- 
taining /w/, /r/, /!// and /y/ in word'-initial position. ' StiimUi were made on 
the OVE 3C synthesizer at Haskins LcibS/ using the voice of an adult^"^^?inale 
speaker. Series went from /ran/ to /Isn// /r^/ to /^ran/ , and /li?n/ to /3?€?ift/. , 
Figure 1 shows a schenatization of t^he /rasin/ to /I'^n/ series. The ten stimuli * 
varied in onset frequency and. slope of transition of the third formant, whilfe 
the initial portions of F2 were fixed in midrange. The second series, /ran/ to 

/v;m/*/ is shown in Figure-2. In this 'series, onset and transition of the second 

♦ * 
foraant varied ' in ten steps v;hile the third fornant regained ffxed in a low- 

position. The third series, /l^-^ to /y^n/, is displayed in Figure 3. Onset 

frequency and transition rate of ^the seSpnd formant' varied^ in *these ten tokens 

while thfe third 'Jonnant remained fixed in a high» oosition. ' The'stimuli in all/ 

: * - ' • \ . , \^ . - * • . ^ 

three series shared a c'oannon firist fprrna^it; pitch' contotu:^ and ai^lltujie Contour. 

» • • - ' " • .-^ . . <^ 

Following articxilation and audiometr-ic- screening and vocabulary testing^ * 

sixteen children were tested on identification and* discriniination tas& for all 



three series,. Eight of the children had normal articulation^ and eight had' 
difficulty articiilating /r/ and/or /I/. Three of the tnisarticulatjLng children 



had imilciple articulation disorders; they had diffiSrulty with, three or more 



sounds in addition tojx/ and /I/, particularly /s/ , /z/^^^and other fricatives. 
The groups of flbnaal and miscirticulating c1:ildi*en were matched .on age. 

T}^ identification task. consisted of having the child press a b^atton under 
one picture of a pair corresponding tb the presented series. 24ie childre^i were 
taught to identify the pictures, shown in Fig\ire 4, as '"ran/' "lamb/V y^am/*^ 

/'••/■ 

f and "y^-'* .Most of the children were tested in their horofes, usii>g attesting 

set-up similar to the one shovm in JFigure 5. Each child made ten responses to ■ 



ea<;Ji of tlie ten' stimuli in each series. 
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The di^Vi^jiation task reijuiredr^'e* ehildrea to make '*s^erno>^the,s^e" 
^ responses td pairs of stimuH.*. A.vis'ual, pre- training ..task "using, colored paper 
squares of siciilax- hues was used to insure that the children could respond 



appropriately in a same-different task. Iri th^ speech sound discrimination task, 

^each child responded to acoustically identical pairs. and to tji^ee-steo acousti- 

cally different r^airs ii\ each series. Equal numbers of acoustically "same'* ahd 

acoustically '^different" pairs were presented. Tv/elve responses were obtained 

on each of the "'different" pairs. Children were paid for participating and also 

received small rev/ards such as pennies, -balloons or candies after eacK bl^bck of 

trials. It took an average of ^five testing s^sions .condpgted''on/sepaj;;ate dayd 

✓to collect a complete set of data from one child. - ^ ' , ' - ' ' 

Typical data from one child qn the /l^V/ to y^gn/ series is shov/n in j ."^^ 

.Figrire 6. At the top is percent identification as /I/, then pezrent. ^^^fferent" 

respoases to different pairs, and percent "different'' responE^es to saine paizfs. , . 

Data Troin each child was score<3 oh three measures: D.the non-interpolated 

* . • • * 

fifty-percent crossover point ojaftl.;ientirication (ih this case at approximately 

ft^ln 7) 2) a cofisistency score taken as the number of stimuli (of ten) identified 

as a single phoneme .-90 to lOQ percen;t o^^^^the tiiT\g, and 3)* a discriminatibn 

measure based on the expected difference in number of "different*' responses tp . 

boundary- spanning different pairs versus wit^in-category different gairsr Jor 

example, in the data illustrated in Figuxe 6, the child received* a consistency 

score of 9, because, all items except item 7 are consistently heard asLeither 

"lamb" or "yam.**; / : ' \ ' 

Each child's data were exaitaned in terras of the'se three measiires to Jeter-' 

' ■ , ' • • " ^ ' . • • , '.-r 

mine which children exhibit'§d abnormal perception of any of the three seirife^. ^^il 
dren were classed as deviant on the identification measures of ^.crossover "point and 
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consistency if theij" $co2;es f^ll two or more standard deviations away from^t^ 

group" mean of the Sixteen subjects-r^ On the di^criminati"on^)neasure, children 

were classed as abnormai if ' their: average number^of different responses to 

boundary-speinni^ag pairs was less than ox equal to their average ,nuiito^ of di£- 
' * " ^ 

. • , • 
ferent responses to within-category pairs. i • ♦ - ^ - 

/ • * .V 

^ Abnormalities of' one type or another were d>serve<J^ in 4 of'tJhe 8 misar&Lcu- 
V ^ ■ , ^ ^ / , . t 

lating children ^ut in' none of the nonaally speaking" children. Partial, '<iata 

'from* two misfiirticulating children are illustrative of the types of abnormality 



— 



- > 



i^ontic 



<i obsetrved. 



' Figuire 7 displays data from subject B. R. , a severely mis articulating chiW 
who , substituted /y/ for /I/ and /w/ for /^/ io his speech and wl>Oi did not" dis- * 



tinguish between these sounds as normal^ children did oji pur t^sks. On the /I/- 
/y/ sjeries, there was no stimulus which |ie qbnsistently i^teateified as "yam." 



\ 

The mean"boundaj;y on this series tdx the group of children was at 5.8. If we 
arwy^rarily define* this child ' s * crossover as occurring at stimulus ^\ v/e can 
se^that the discrimination data do not correspond to the expected pattern. 
The child discrihina^t^ pairs 6r:g^ and 7-10 no better than^any "other ,pair, and 
showed a very high, yivon-systematic error rate -on the acoustically same pairs, 
This child sh/t5wed an eyeri incite abnormal pattern on the "wham*' to "ram" - 
Series as shovm ifn Figure 8. All items v;ere identified as /r^s^ most of the 
^ time. However/ the few "whaml^identifications^which did occur all fell on the 

le^^ri 



appropriat 



.d of the series • There is no boundary on this series. The mean 
^oimdaxyyp^/ the group was at 7.2. F\irther, the child's discrimination perfor- 



ic4 



mancfe w|is /essentially random. * ^ ' 

frojn another. chil^ who was classed as abnormal on the consistency' 
fAr tl:^ "ram-wham'' series shown in Figiare 9. This child, also 

. / - " ^ . , ■ 

/ * ' , * > • 

/ * * r • ^ ' 
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miseu^ticulated several pounds. _ HiS productions of /r/ and /I/ were severe dis- 
> tortions of .tlie scunds rather than appearing to be phonemic substitutions, as 

in B. R. 's Case. On this series, he identified only one stimulus with 90% 
consistency. However, the boiindary point is within nomial limits • ^ 

Data, from all@pf th'e children are suKunarized in Figiire 10'. .Misarticulating 
children- are listed in approximate order of -the severity of their* speech disorder. 
Asterisks are used tQ^identify children classed as indicating abnormal perception 
- ' on the basis of our measures. It can be seen„,t2iat these asterisks are associated 
only with misarticulating children, and particularly t^/ith those haying severe 
articulation^disorders. • y ' • \^ 

A few summary observations can be nade. First,- identification data from 
norinaj. and mildly misarticulating children suggested that by age 5 or 6 children 
perceive thes/\ord-initial approximants essentially as adults do. Boundary 
locations and slopes closely resembled those which we 'obtained from adults in a 
pilot' study. Secondly, some childrei/ v/ith articulatory deficits shov/ no percep-/ 
' tual, abnormality on these series while others,, particularly those who misarticu- 
late 'other sounds in addition to /r/ and /I/, show abnormalities of one kind or 
• ^n<5ther which bear sonlfe correspondence to their patter];/s of mlsairticulation. 

We implications for speech therapy seen clear ^ Ilany clinicians now use 
perceptual training me;thods as a matter of course with child clients. Our data 
su'ggestj that, in Vthe cases of children v^hose misarticulations involve only the 
/r/ and /I/ sounds, such percieotvial training may be of little use/ and the^ 
^clinician's time might be better spent in more direct training of production.- 
Other children, however,, may benefit from perceptual training. Given the diverse 
types of abnolrmalities observed in different Children, different jtiethbds of 

" r 

perceptual training may be rpqvtired to most effectively help different children. 
^ Our data do not speak directly to the' question the utilit]^ of perceptual train- 
ing, but w^ ,hope in the future to conduct studies which- will address this issue. 
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'PAgure.'lO. Indications of Abnormal Perception of /wj'^r, 1, y/ 



Subjects- ' 
(Age range J 
5i3 to 



„ -Identification ' Boundary- 



Consistency of ID . 
fi/L ■ W/R L/Y 



Discriminatibn 

jR/L vVh 



(3 Step) 
L/Y • 



Normal Articulation 
S.B. 

. A.J." 



g.p: 

G,.R. 

Ka.R. 

A.T. 



Articulation-Disordered i / 
Mild Disorder 

J.D. (w/rX 

T.K.-iw/r) 

P.H. (distorted' 

ris,z) 
'Ke.H, (w/r, 

distorted |r) 

D.B: (w/r. w/l) 



Articidation-Bisordered t 
MuOftiple Disorder | - 

J.R. (w/r, r/l + 
* ■ multi.pl& other) 

' S.L. :(H/r, r/l I 
^ multiple other) 

B.R. (w/r, y/1 \ 

multiple other)! 
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